1 . (Once Amended) 
assembly, the method comprising: 

bombarding [a] an e 



A method for forming an oxide region on a substrate 



posed/ predetermined! [selected] region of a volume of 
semiconductor material [subAantially] composed of a first material with ions of said 
first material, said volume of seVniconductor material [substantially] composed of said 
first material being situated on A substrate assembly; and 

idizing said first mateiiial in said exposed predetermined [selected] region. 



OXK 

2. (Once Amended) A rriethod as recited in ClaimJJ^erein ions of a type 
other than smd ions of said first material We bomb ard ed in to said e xposed predetermined 
re gion of said volume of semicnnductor ma\erial [bombarding a selected region of a volume 
of semiconductor material substantially comUsed of a first material with ions of said first 
material leaves unaltered the electrical chargd^ characteristics of the first material within the 
selected region]. 

3. (Once Amerced) A method as recited in Claim 2, wherein the 
implanted ions of said first material comprise silicon ions. 



4. (Once Amended) \ A method as recited in Claim 3, wherein said first 
material is [substantially] composed of monocrystalline silicon. 
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\ 




5 (Once AmeAded) A method as recited in Claini^^^ftirther comprising: 

forming a hard mask on a top surface of the volume of semiconductor material 
prior to said bombarding an exposed predetermined [selected] region of a volume of 
semiconductor material \substantially] composed of a first material with ions of said 
first material; and 

subsequently forming an opening in the hard mask to expose the predetermined 
[selected] region, the ions ofisaid first material being implanted through the opening 
in the hard mask into the expo\ed predetermined [selected] region. 

6. (Once Amended) A mtethod as recited in Clairn^5^^her comprising 
forming a spacer around the opening of the haW mask, said spacer extending fi-om the volume 
of semiconductor material [substantially] composed of the first material to make contact with 
the hard mask, wherein said bombarding an ex posed predetermined [selected] region of a 
volume of semiconductor material [substantially] Vomposed of a first material with ions of 
said first material implants said ions of said first material immediately adjacent to but not 
through the spacer around the opening in the hard ma 

7. (Once Amended) A method as recited in Claim^6^^wherein said forming 
a spacer around the opening ofllie hard mask further comprises: 

depositing a layer of spacer material over the opening in the hard mask; and 
[anisotropically] etdiing the layer of spacer material over the opening in the 



hard mask to form the spacer around the opening in the hard mask. 

\ 



8. (dW:e Amended) A method as recited in Claim 7, wherein the layer of 
spacer material conVises [is composed of] silicon nitride. 

9. (Once Amended) \ A method as recited in Claim 7, wherein said etching the 
Inyer of spacer material is anis Vropic etch, and wherein the spacer is one of a pair of 
spacers through which the ions ofskd first material are implanted between but not through 
the pair of spacers around the openinAin the hard mask and into the exposed predetermined 
[selected] region, wherein the exposed pr^termined [selected] region is situated between the 
pair of spacers. 

10. (Once Amended) A metLd as recited in Claim^Vwherein the pair of 
spacers are separated by a minimum distancey the range fi-om about 0.05 micrometers to 
about 0. 1 micrometers. 
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1 1 . (Once AmeiUed) A method as recited in Claim 1 , further comprising the 
steps, prior to said bombarding an exposed predetermined [selected] region of a volume of 
semiconductor material [substyitially] composed of a first material with ions of said first 
material, of 

forming a pad o^^de layer over the volume of semiconductor material 
[substantially] composed of me first material; 

forming a nitride layeA over the pad oxide layer; 
forming a photoresist rrtask over the nitride layer; and 

selectively removing theYitride layer through the photoresist mask to expose 
an opening to the volume of semiOtonductor material [substantially] composed of the 
first material at the predetermined Uselected] region, wherein the first material is 
oxidized in the predetermined [selected] region within the opening to the volume of 
semiconductor material [substantially] Composed of the first material. 

12. (Once Amended) A method as Vecited in ClainiTUwherein the photoresist 
mask is removed after said bombarding an exposeti predetermined [selected] region of a 
volume of semiconductor material [substantially] coi\posed of a first material with ions of 
said first material. 

13. (Once Amended)\ A method as recited in Claim \U^jffh&cem 

said selectively removing the nitride layer through the photoresist mask includes selectively 

\ 

removing the nitride layer [through] and selectiv elv removing the pad oxide layer. 
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14. (Once Amendei) A method as recited in ClaimJ^^wherein the exposed 
predetermined region of a volAme nf .semicond uctor material has a top surface, and [the 
substrate assembly is oriented V a major plane and] the ions of said first material are 
implanted into the exposed predetermined [selected] region in a direction that is within ten 
degrees from a direction that is orthogonal to the top surface [major plane of the substrate 
assembly]. 

1 5 . (Once Amended) A kiethod as recited in Claim 1 , wherein said oxidizing 
said first material in said exposed predeteVmined [selected] region fiirther comprises heating 
the substrate assembly while exposing the ^bstrate assembly to oxygen. 

16. (Once Amended) A method as recited in Claim 1 , wherein the volume of 
semiconductor material [substantially] composed of said first material comprises [is composed 
of] a monocrystalline material having a lattice ^ructure, wherein the implanted ions of said 
first material in the monocrystalline material causeUhe lattice structure of the monocrystalline 
material to become partially randomized at the predj|termined [selected] region into which the 
ions of said first material are implanted. 



17. (Oncte Amended) A method as recited in Claim J^^jvhgrein both the 
monocrystalline mate\^al and the ions of said first material comprise [are substantially 
composed of] silicon. 
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1 8 . (Orice Amended) A method as recited in ClaimJ^^wlieEein said oxidizing 
said first material in said exposed predetermined [selected] region is conducted at a pressure 
in the range of about 1 to 25 atmospheres. 

19. (Once Amended) A method as recited in Claim 1 , wherein oxidizing said 
first material in said exposed predetermined [selected] region is conducted at a pressure in the 
range of about 5 to 25 atmospheres 

20. (Once Amended) \ A method for forming an oxide region on a substrate 
assembly, the method comprising theWeps of: 

forming a hard mask ovW a volume of silicon of a substrate assembly; 

forming an opening in thle hard mask to expose a predetermined [selected] 
region of the volume of silicon; \ 

bombarding the exposed predetermined [selected] region of the volume of 
silicon with silicon ions through the opeWg in the hard mask so as to leave unaltered 
the rnnductivitvtvpe [electrical charge characteristics] of the exposed predetermined 
[selected] region of the volume of silicon; and 

oxidizing the volume of silicon to fonA silicon dioxide substantially only at the 
predetermined [selected] region by exposure ofthe exposed predetermined [selected] 
region to oxygen. \ 
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21. (Once Amended) method as recited in Claim 20, further comprising 

forming a spacer around the opening in th\hard mask, said spacer extending from the volume 
of silicon to contact the hard mask, wherdn said bombarding the exposed predetermined 
[selected] region of the volume of sihcon withS^ilicon ions through the opening in the hard 
mask implants ions immediately adjacent to but no\through the spacer around the opening in 
the hard mask. 




22. (Once Amended) A method as recited in Claim 



erein said forming 



im^l^^^i 

a spacer around the openiW in the hard mask comprises: 

depositing la\er of spacer material over the opening in the hard mask; and 
anisotropicallyVtching the layer of spacer material at the opening in the hard 
mask to form the spacer\ituated around the opening of the hard mask. 





23. (Once A^nended) A method as recited in Claim^^21j^erein the spacer 
around the opening in theViard mask comprises [is composed of] silicon nitride. 

24. (Once Amended) \ method as recited in Claim 2 1 , whgrein the spacer is 
one of a pair of spacers, the ions beingViplanted in between but not through the pair of 
spacers and past the hard mask into the evpo^Xl predetermined [selected] region of the volume 
of silicon, and wherein the pvpo'^ed predetenAed [selected] region is situated between the 
pair of spacers, whereby the silicon dioxide is not Substantially formed underneath the pair of 



spacers. 
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25. (Once Amdnded) A method as recited in Claim 2Vwherein the pair of 
spacers are separated by a rr\nimum distance in the range of about 0.05 micrometers to about 
0. 1 micrometers. 

26. (Once Amended) A method as recited in Claim 20, further comprising 
forming a pad oxide layer uponVthe volume of silicon prior to forming a hard mask over a 
volume of silicon of a substrate assembly, the hard mask being formed upon the pad oxide 
layer, and said forming a hard ni^k over a volume of siHcon of a substrate assembly 
comprising: 

forming the hard mask uV)n the pad oxide layer; and 

forming a photoresist mask over the hard mask; and wherein silicon dioxide 
is formed in the volume of silicon a\the predetermined [selected] region beneath the 
opening in the hard mask. 

27 (Once Amended) A method ak recited in Claim26^^erein the photoresist 
mask is removed after ^^^'d bombardin g the expos^^ predetermined region of the volume of 
silicon [the step of implanting ions]. 



28. (Once AmendedA A method as recited in Claim 26^^^ii©feiTrsaid etching 
the hard mask also etches throughVhe pad oxide layer. 
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29. (OncSs Amended) A method as recited in Claim^O^^wherein the exposed 
predetermined repion\f a volume of silicon has a to p surface, and [the substrate assembly is 
oriented within a majoAplane and wherein] said bombarding the exposed predetermined 
[selected] region of the vdlume of silicon with silicon ions through the opening in the hard 
mask is conducted such th\t the direction that the ions are implanted into the exposed 
predetermined [selected] regio\ is within ten d ecrees fi-om a direction that is [substantially] 
orthogonal to the top surface [m^r plane of the substrate assembly]. 

3 0 . (Once Amended) V method as recited in Clairn20^^erein said oxidizing 
the volume of silicon to form silicon didKide substantially only at the exposed predetermined 
[selected] region by exposure of the e2cposek predetermined [selected] region to oxygen further 
comprises heating the substrate assembly wMe exposing the substrate assembly to oxygen. 

3 1 . (Once Amended) A methody^ recited in ClaiiTi20^_wJierdn the volume 
of silicon comprises [is substantially composed df] monocrystalline silicon having a lattice 
structure, and wherein the implanted silicon ions in the monocrystalline silicon cause the 
lattice structure of the monocrystalline silicon to become partially randomized at the exposed 
predetermined [selected] region into which the ions are Viplanted. 
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32. (Oncte Amended) A method for forming an oxide region on a substrat^ 
assembly, the method Comprising the steps of 

forming a^ard mask over a pad oxide layer situated on a volume of silicon of 
a substrate assembly, the substrate assembly having a top surface [being oriented 

within a major plane], 

forming an opening in the hard mask to expose a predetermined [selected] 
region of the volume of sificon, said predetermined [selected] region of said volume 
nf silicon comprises [being sii^stantially composed of| monocrystalline silicon having 
a lattice structure; 

depositing layer of sihconVitride over the opening of the hard mask; 
[anisotropically] etching thfe ^ayer of sili con nitride and the pad oxide layer 
[hard mask at the opening in the hard mask] to form a pair of silicon nitride spacers 
situated on opposite sides of the openirig of the hard mask and having said exposed 
predetermined region of the volume nf siluson therebetween , each said silicon nitride 
spacer extending from the volume of silicon to contact the hard mask; 

implanting silicon ions between but ndt through the pair of silicon nitride 
spacers and through the opening in the hard mas|c into the exposed predetermined 
[selected] region of the volume of silicon such that\he direction that the siHcon ions 
are implanted into the exposed predetermined [selected] region is within ten degrees 
of a direction that is [substantially] orthogonal to the top s^urface [major plane] of the 
substrate assembly, wherein the implanted silicon ions do not substantially alter the 
rondiictivitv type [electrical charge characteristic] of the predetermined [selected] 
region, and wherein the implanted silicon ions in the monocrystalline silicon in the 
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Pvpo.;ed predeterrrohed [selected] region cause the lattice structure thereof to become 

partially randomized; and 

heating the substrate assembly while exposing the substrate assembly to oxygen 
so as to form silicon dioxide\t the pvpnc^ed predetermined [selected] region, whereby 
the silicon layer oxidizes faste\ where the silicon ions are implanted than where the 
silicon ions are not implanted. 

33. (Once Amended) A method as recited in Claim ^l^^^Jierein the pair of 
spacers are separated by a minimum distance in t\e range of about 0.05 micrometers to about 
0.1 micrometers. 
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The Office Action mailed October 8, 1997 stated that Claims 1-4 and 14-19 are 
generic. As Applicants have demonstrated above the allowability of these generic claims over 
the art of record, Applicants also respectfully assert that Applicants are entitled to 
consideration of claims to additional species, and particularly unelected Claims Once 34-42 
and new Claims, as amended and set forth below: 



34. (Once Amended) A method for forming a trench isolation region on a 

substrate assembly, the methoid comprising: 

forming a \rench in a volume of semiconductor material 
comprising [substantially Composed of| a first material said trench having an exposed 
surface therein , said volumb of semiconductor material ha ving a top surface and being 
situated within a substrate assembly, 

implanting ions of laid first material into [a] said exposed surface of said 

r / 

trench; (^/ 

oxidizing the exposed sVrface of the trench by exposure thereof to oxygen to 
form a thermal oxide layer com^isine [substantially composed ofj an oxide of said 

first material; and 

filling [the remainder of] th^ trench with an insulating material. 



3 5 . (Once Amended) A method as recited in Claim 34, wherein the implanted 
ions of said first material comprise silicon ions. 
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36. (Once Amerlded) A method as recited in Claim 35, wherein the first 
material comprises [is substantially composed of] monocrystalline silicon. 

37 . (Once Amenddd) A method as recited in Claim 34, wherein [the substrate 
assembly is oriented within a Vnajor plane and] said implanting ions of said first material is 
conducted such that the directiAi that the ions are implanted into the exposed predetermined 
[selected] region is within ten deiees from a direction that is orthogonal to the top surface of 
<;aid volume of semiconductor material [major plane of the substrate assembly]. 



38. (Once Amended) \ A method as recited in Claim 34, wherein said forming 
a trench in a volume of semiconductW material comprising [substantially composed of] a first 
material is conducted as a single Lhing process that etches adjacent and [substantially] 
contiguous nitride, oxide, and silicon Mayers. 



39. (Once Amended) A method as recited in Claim 34, wherein said oxidizing 
the surface of the trench is conducted at aVpressure in the range of about 5 to 25 atmospheres. 
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40. (Once Amended^ A method as recited in ClaimSVwherein said forming 
a trench in a volume of semiconductor material comprising [substantially composed of] a first 
material comprises: 

forming a thin oxide ll^yer on the in a volume of semiconductor material within 

the substrate assembly; 

forming a layer of silicW nitride over the thin oxide layer; 
forming a photoresist mdsk over the layer of siHcon nitride; and 
conducting a single etching process employing multiple etch recipes to etch the 

siUcon nitride layer, the thin oxida layer, and the silicon substrate to form the trench. 



4 1 (Once Amended) ^7 A method for forming a shallow trench isolation region 
on a substrate assembly, the method^omprising: 

forming a trench in a volume of mono crystalline silicon within a substrate 



as-;fimb1y, said trench having an e xposed surface therein; 

implanting silicon ions into the Loosed [a] surface of the trench; 

oxidizing the exposed surface of the trench by exposure [of the trench] to 



oxygen so as to form silicon dioxide on the^exposed surface of the trench; and 
filling the trench with silicon dioxide- 
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42. (Once AmendeM) A method for forming a shallow trench isolation region 
substrate assembly, the m^hod comprising. 

forming a thin oj^de layer on a volume of silicon of a substrate assembly_the 
vnlnme of siHcon having A to p surface; 

forming a layer of silicon nitride over the thin oxide layer; 

forming a patterned photoresist mask over the layer of silicon nitride; 



conducting an etching process that employs multiple etch recipes to etch the 
adjacent silicon nitride layer, ihe thin oxide layer, and the volume of silicon to form 
a trench in the volume nfdHr.nl trench having an exposed surface therein; 

implanting siUcon ions into the ex posed surf ace in the trench, the silicon ions 



being implanted in a direction that is within ten degrees from a direction that is 
orthogonal to th/top^rfar.e of the vo lume of silicon [a plane of the substrate 



assembly]; 

oxidizing the exposed surfac^e of the trench by exposure [exposing thereof] to 
oxygen at a pressure in the range of al)ut 5 to 10 atmospheres so as to form a thermal 
oxide layer in the trench; \ 

filling [the remainder of the] tr^ch with silicon dioxide; and 

removing the siHcon nitride layen. 



• 



Add new Claims 43-44 as follows: 



43. (New) The method as defined in C\aimtjur^i&^ said 
bombarding an exposed predetermined region of a volume of semiconduct^i?^aterial: 

forming a trench in said volume of semiconductor m^^ial, said trench having 
an exposed surface therein, said volume of serr^^uctor material having a top 
surface and being situated within a substrat^^sembly, wherein: 

said ^^o^e^/predetermined region of said volume of 
semiconductoi>4iaterial is the said exposed surface of said trench; 

/s^oxidizing said first material in said exposed predetermined 
regiwi comprises oxidizing the exposed surface of the trench by 
-exposure thereof to oxygen to form a thermal oxide layer comprising 
an oxide of said first material; and 
the method fiirther comprising filling the trench with an insulating material. 
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44. (New) The method as defined in Claim^O^wher^ said formingano^gaffig m 
the hard mask to expose a predetermined region of the volume of siliconftij^^r comprises: 
forming a trench in said volume of silicon, s^^^^cV having an exposed 
surface therein, said volume of silicon having asiSpsurface and being situated within 

a substrate assembly, wherei^^^^^ 

said exp(5sed predetermined region of said volume of silicon is 

the4xp<5sed surface of said trench; 

said oxidizing the volume of silicon to form silicon dioxide 
substantially only at the predetermined region comprises oxidizing the 
exposed surface of the trench by exposure thereof to oxygen; and 
the method further comprising filling the trench with an electrically insulative 



material. 
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